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Description
BACKGROUND

[0001] The currentinvention relates to intravenous (1V)
infusion devices, including IV catheters. In particular, the
invention relates to an IV catheter assembly having a
blood control valve therein and an activator attachment
that attaches to the IV catheter assembly and activates
the blood control valve to, for example, enable blood draw
or aide in the insertion of secondary catheters and guide
wires for longer dwell catheters.

[0002] IV catheters are commonly used for a variety of
infusion therapies, including infusing fluids into a patient,
withdrawing blood from a patient, or monitoring various
parameters of the patient’s vascular system. IV catheters
are also used as introducing tools for longer dwell cath-
eters such as Peripherally Inserted Central Catheters
(PICC). The initial catheter is placed in the vascular sys-
tem and then secondary catheters or guide wires are
introduced into the vascular system using the pathway
created by the initial catheter placement. The initial cath-
eter which was used as an insertion guide is then re-
moved, leaving only the longer term catheter in place.
[0003] Catheters are typically connected to a catheter
adapter that accommodates the attachment of 1V tubing
to the catheter. Blood control catheter assemblies include
an internal blood control valve that is opened by the in-
sertion of a male luer or other object into a proximal end
of the catheter adapter. Thus, following placement of the
catheter into the vasculature of a patient, an IV fluid
source can be connected to the catheter adapter, open-
ing the blood control valve. Thus connected, fluid from
the IV source can begin flow into a patient through the
catheter.

[0004] Some catheter adapters permit verification of
proper placement of the catheter in the blood vessel be-
fore fluid infusion begins, by providing a flashback cham-
ber of the catheter assembly where a "flashback" of blood
can be observed. To confirm flashback in catheter as-
sembilies that do not include a blood control valve, a cli-
nician must manually occlude the vein to prevent unde-
sirable exposure to blood. In contrast, blood control
valves can eliminate the need for such manual occlusion,
while also reducing the likelihood of blood exposure dur-
ing catheter placement.

[0005] Despite the many advantages of blood control
catheters, some traditional procedures involving vascu-
lar access systems are not possible or are made more
difficult with blood control catheters. Devices and sys-
tems that overcome these deficiencies are disclosed
herein.

SUMMARY
[0006] The present invention has been developed in

response to problems and needs in the art that have not
yet been fully resolved by currently available systems
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and methods. In order to overcome the limitations dis-
cussed above, the present invention provides an activa-
tor attachment that can be selectively attached to a blood
control catheter assembly to open its internal blood con-
trol valve and enables open access to the catheter and/or
vasculature of the patient. Once such access is available,
blood draws can be performed and secondary catheters
and guide wires for longer dwell catheters can be inserted
through the activator attachment. These processes are
not advisable or possible within the attachment. For in-
stance, blood control catheters alone do not allow blood
to flow through the proximal end of the catheter device.
Thus, blood sampling that is commonly done through the
proximal open of the catheter is not available to clinicians.
Moreover, the process of inserting a guide wire through
ablood control catheter is complicated and not advisable
since the guide wire can hit and possibly damage the
septum or other features when the wire tip is inserted.
Accordingly, the activator attachment can enable tradi-
tional procedures that are not possible or are made more
difficult with blood control catheters.

[0007] In one aspect of the invention, an activator at-
tachmentincludes an activator attachment body, a probe
member of the activator attachment body, and a cannula
coupled to the probe member. The activator attachment
body has a distal end, a proximal end, and a lumen ex-
tending through these ends. The lumen has an unrestrict-
ed proximal opening. The lumen extends through the
probe member, which is shaped and sized to be inserted
within a proximal opening of a catheter adapter. The can-
nula has a length that is greater than the combined length
of a septum activator and septum disposed within the
catheter adapter.

[0008] In another aspect of the invention, an activator
attachment includes an activator attachment body and a
probe member of the activator attachment body. The at-
tachment activator body includes a distal end, a proximal
end, and a lumen extending between the distal and prox-
imal ends. The lumen has an unrestricted proximal open-
ing. The probe member has a lumen extending through
the probe member. The probe member is shaped and
sized to be inserted within a proximal opening of a cath-
eter adapter.

[0009] In another aspect of the invention, a catheter
assembly system includes a catheter adapter and an ac-
tivator attachment. The catheter adapter has an inner
lumen extending between a proximal opening of the cath-
eter adapter and a distal end of the catheter adapter. A
septum is disposed within and selectively seals the inner
lumen. A septum activator is disposed within the inner
lumen at a location proximal to the septum. The septum
activator is configured to advance distally through a slit
in the septum. The activator attachment has a distal end,
a proximal end, and an unrestricted lumen extending
therethrough. The distal end of the activator attachment
has a probe member through which extends the lumen,
the probe member having outer dimensions configured
to fit within the proximal opening of the catheter adapter.
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[0010] In yet another aspect of the invention, an acti-
vator attachment includes an activator attachment body
comprising a distal end, a proximal end, and a lumen
extending between these ends. The lumen has an unre-
stricted proximal opening. A probe member of the acti-
vator attachment body has a lumen extending within the
activator attachment body. The probe member is shaped
and sized to be inserted within a proximal opening of a
catheter adapter. The probe member has a length suffi-
ciently long enough to contact a septum activator within
the catheter adapter and advance the septum activator
distally through the slit when the probe member is insert-
ed into the proximal opening of the catheter adapter. An
extension member extends distally from a distal end sur-
face of the probe member. The extension member is
shaped and sized to fit within a distal opening of an inner
lumen of the septum activator. An interlocking feature is
disposed on an outer surface of the extension member,
the interlocking feature of the extension member being
configured to interlock with an interlocking mate feature
of the septum activator.

[0011] These and other features and advantages of
the present invention may be incorporated into certain
embodiments of the invention and will become more fully
apparent from the following description and appended
claims, or may be learned by the practice of the invention
as set forth hereinafter. The present invention does not
require that all the advantageous features and all the
advantages described herein be incorporated into every
embodiment of the invention.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0012] In order that the manner in which the above-
recited and other features and advantages of the inven-
tion are obtained will be readily understood, a more par-
ticular description of the invention briefly described above
will be rendered by reference to specific embodiments
thereof that are illustrated in the appended drawings.
These drawings depict only typical embodiments of the
invention and are not therefore to be considered to limit
the scope of the invention.

Figure 1 is a perspective view of an embodiment of
a catheter assembly and an activator attachment,
according to some embodiments.

Figure 2 is a cross-section view of a catheter assem-
bly having a blood control valve prior to activation,
according to some embodiments.

Figure 3 is a cross-section view of the catheter as-
sembly of Figure 2 following activation, according to
some embodiments.

Figure 4 is a cross-section view of a catheter assem-
bly following activation by an activator attachment,
according to some embodiments.

Figure 5 is a cross-section view of the activator at-
tachment of Figure 4, according to some embodi-
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ments.

Figure 6 is a cross-section view of a catheter assem-
bly following activation by an activator attachment,
according to some embodiments.

Figure 7Ais a cross-section view of another activator
attachment prior to its connection with a catheter
adapter, according to some embodiments.

Figure 7B is a cross-section view of the activator
attachment and catheter adapter of Figure 7A as the
activator attachment is being connected to the cath-
eter adapter, according to some embodiments.
Figure 7C is a cross-section view of the activator
attachment and catheter adapter of Figures 7A-7B
after the activator attachment is fully connected to
the catheter adapter, according to some embodi-
ments.

Figure 7D is a cross-section view of the activator
attachment and catheter adapter of Figures 7A-7C
as the activator attachment is being disconnected
from the catheter adapter, according to some em-
bodiments.

Figure 7E is a cross-section view of the activator
attachment and catheter adapter of Figures 7A-7D
after the activator attachment is fully disconnected
from the catheter adapter, according to some em-
bodiments.

Figure 8 is a cross-section view of another activator
attachment and catheter adapter, according to some
embodiments.

Figure 9A is a cross-section view of yet another ac-
tivator attachment prior to its connection to a catheter
adapter, according to some embodiments.

Figure 9B is a cross-section view of the activator
attachment and catheter adapter of Figure 9A after
the activator attachment is fully connected to the
catheter adapter, according to some embodiments.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The presently preferred embodiments of the
present invention can be understood by reference to the
drawings, wherein like reference numbers indicate iden-
tical or functionally similar elements. It will be readily un-
derstood that the components of the present invention,
as generally described and illustrated in the Figures here-
in, could be arranged and designed in a wide variety of
different configurations. Thus, the following more de-
tailed description, as represented in the figures, is not
intended to limit the scope of the invention as claimed,
but is merely representative of presently preferred em-
bodiments of the invention.

[0014] Moreover, the Figures may show simplified or
partial views, and the dimensions of elements in the Fig-
ures may be exaggerated or otherwise not in proportion
for clarity. In addition, the singular forms "a," "an," and
"the" include plural referents unless the context clearly
dictates otherwise. Thus, for example, reference to a ter-
minal includes reference to one or more terminals. In
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addition, where reference is made to a list of elements
(e.g., elements a, b, c), such reference is intended to
include any one of the listed elements by itself, any com-
bination of less than all of the listed elements, and/or a
combination of all of the listed elements.

[0015] The term "substantially" means that the recited
characteristic, parameter, or value need not be achieved
exactly, but that deviations or variations, including for ex-
ample, tolerances, measurement error, measurement
accuracy limitations and other factors known to those of
skill in the art, may occur in amounts that do not preclude
the effect the characteristic was intended to provide.
[0016] As used herein, the term "proximal”, "top", "up"
or "upwardly" refers to a location on the device that is
closest to the clinician using the device and farthest from
the patient in connection with whom the device is used
when the device is used in its normal operation. Con-
versely, the term"distal", "bottom", "down" or "downward-
ly" refers to a location on the device that is farthest from
the clinician using the device and closest to the patient
in connection with whom the device is used when the
device is used in its normal operation.

[0017] Asused herein, the term"in" or "inwardly" refers
to alocation with respect to the device that, during normal
use, is toward the inside of the device. Conversely, as
used herein, the term "out" or "outwardly" refers to a lo-
cation with respect to the device that, during normal use,
is toward the outside of the device.

[0018] Referring now to Figure 1, a catheter assembly
10 and an activator attachment 40 are illustrated. The
catheter assembly 10 generally includes a catheter 12
coupled to a distal end 32 of a catheter adapter 14. The
catheter assembly 10 can be referred to as a blood con-
trol catheter assembly when it includes a blood control
valve therein. The catheter 12 and the catheter adapter
14 are integrally coupled such that an internal lumen 16
of the catheter adapter 14 is in fluid communication with
a lumen 18 of the catheter 12. The catheter 12 generally
comprises a biocompatible material having sufficient ri-
gidity to withstand pressures associated with insertion of
the catheter into a patient. A tip portion 20 of the catheter
can be generally configured to include a beveled cutting
surface. The beveled cutting surface can be utilized to
provide an opening in a patient to permit insertion of the
catheter 12 into the vascular system of the patient.
[0019] One of skill in the art will appreciate that the
features of the presentinvention may be incorporated for
use with an over-the-needle catheter assembly, which
can include a catheter 12 with a tapered end instead of
a beveled cutting surface. For example, one of skill in the
art will appreciate that a flexible or semi-flexible polymer
catheter may be used in combination with a rigid intro-
ducer needle to enable insertion of the catheter into a
patient. One of skill in the art will further appreciate that
surgically implanted catheters or other catheter types
may also be used.

[0020] Onceinsertedinto apatient, the catheter 12 and
catheter adapter 14 provide a fluid conduit to facilitate
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delivery of a fluid to and/or retrieval of a fluid from a pa-
tient, as required by a desired infusion procedure. Thus,
in some embodiments the material of the catheter 12 and
the catheter adapter 14 are selected to be compatible
with bio-fluids and medicaments commonly used in infu-
sion procedures. Additionally, in some embodiments a
portion of the catheter 12 and/or catheter adapter 14 is
configured for use in conjunction with a section of intra-
venous tubing to further facilitate delivery of a fluid to or
removal of a fluid from a patient through an opening 26
in the proximal end 22 of the catheter adapter 14.
[0021] Insome embodiments, a proximal end 22 of the
catheter adapter 14 includes a flange 28. The flange 28
provides a positive surface that may be configured to
connect to intravenous tubing or an activator attachment
40 to the catheter assembly 10. In some embodiments,
the flange 28 includes a set of threads 30. The threads
30 are generally provided and configured to compatibly
receive a complementary set of threads 30 of a connector
portion 42 of the activator attachment 40. The threads
30 can be luer threads and form a luer port. A connector
portion 42 of the activator attachment 40 is generally cou-
pled to the proximal end 22 of the catheter adapter 14 in
afluid-tight manner. In some embodiments, an inner por-
tion of the activator attachment 40 extends outwardly to
provide a probe member 46.

[0022] In some embodiments, the proximal end 22 to
the catheter adapter 14 includes a female luer connector
having a female luer taper and/or female luer lock
threads. The female luer taper can be disposed at least
in part within the proximal portion of the inner surface 24
of the catheter adapter 14. Additionally, the flange 28
and/or threads 30 previously mentioned can comprise
the female luer lock threads. The female luer connector
can thus be configured to connect to a male luer lock or
amale luer slip. Each of these components can be sized
and configured in conformity with at least some of the
International Standards Organization (ISO) standards for
female and male luer connections under current or future
standards. Accordingly, the proximal end 22 to the cath-
eter adapter 14 can thus be configured to connect to a
male luer lock or a male luer slip of an activator attach-
ment 40, IV line, luer access connector, needle hub, vent
plug, or other known or future developed IV device.
[0023] The probe member 46 of the activator attach-
ment 40 can be generally configured to compatibly insert
within the opening 26 in the proximal end 22 of the cath-
eter adapter 14. The probe member 46 can thus be
shaped and sized to fit within the proximal end 22 of the
catheter adapter 14. The probe member 46 can be ta-
pered so that the probe member 46 can form an increas-
ingly tight press fitting with the opening 26 and the lumen
16 of the catheter adapter 14 as the probe member 46
is advanced deeper into the catheter adapter 14. Specif-
ically, the probe member 46 can include a male luer taper,
as previously mentioned. As such, the activator attach-
ment 40 compatibly inserted into a female luer within the
proximal and 22 of the catheter adapter 14. As shown,
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the probe member 46 can include an extension member
48 connected to a distal end surface 44 of the probe
member 46. The extension member 48 can be inserted
into the interior of a septum activator, as shownin Figures
4 and 5 and described with reference to those Figures.
[0024] Following insertion of the probe member 46 into
the opening 26, the connector portion 42 of the activator
attachment 40 can be rotated to interlock the connector
portion 42 and the flange 28 and/or threads 30. In some
embodiments, the connector portion 42 forms a collar
about the probe member 46, as shown in Figure 3. The
collar can fit over the flange 28 of the catheter adapter
14 as the probe member 46 is inserted into the lumen 16
of the catheter adapter 14. Specifically, the collar can be
a luer lock collar that include luer threads (not shown) or
luer slip collar that does not include any threads. The
probe member 46 can extend outwardly past the end of
the connector portion 42.

[0025] Duringthe process of interlocking the connector
portion 42 and the flange 28, the probe member 46 is
advanced into the lumen 16 of the catheter adapter 14
to an inserted position, as shown in Figure 3. The probe
42 can be shaped and sized so that in the inserted posi-
tion the probe member 46 activates a blood control valve
(not shown) within the catheter assembly 10 to enable
flow of fluid through the catheter 12 and the catheter
adapter 14.

[0026] Referring now to Figure 2, a cross-sectional
view of an embodiment of a catheter assembly 10 is
shown prior to activation of a septum 50 via a septum
activator 80. The catheter assembly 10 includes an in-
ternal blood control valve that can be opened by the in-
sertion of a male luer or other object into the proximal
opening 26 of the catheter adapter 14. The catheter as-
sembly 10 can include a blood control valve, which gen-
erally includes at least a septum 50 and a septum acti-
vator 80, which are disposed within the inner lumen of
the catheter adapter 14.

[0027] In some embodiments, the septum 50 is posi-
tioned within the inner lumen 16 of the catheter adapter
14. The septum 50 generally comprises a flexible or semi-
flexible polymer plug having an outer diameter that is
configured to compatibly seat within a groove or channel
60 formed on an inner surface 24 of the catheter adapter
14. In some embodiments, the septum 50 is barrel
shaped having a barrier surface 52 comprising a distal
end of the septum 50 and further having an opening 54
comprising a proximal end of the septum 50. When po-
sitioned within the channel 60, the barrier surface 52 of
the septum 50 divides the inner lumen 16 of the catheter
adapter 14 into a forward fluid chamber 62 and a rearward
fluid chamber 64. Thus, the presence of the septum 50
can control and/or limit passage of fluid between the for-
ward and rearward fluid chambers 62 and 64. Specifical-
ly, a chosen configuration of the barrier surface 52 of the
septum 50 largely determines the ability of a fluid to flow
through the inner lumen 16 of the catheter adapter 14.
[0028] Forexample, in some embodiments the barrier
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surface 52 of the septum 50 is configured to include a
slit 56. The slit 56 is configured to provide selective ac-
cess or flow of a fluid through the barrier surface 52. In
some embodiments, the slit 56 is configured to remain
in a closed, fluid-tight position until activated or opened
by advancing a septum activator 80 through the slit 56
in a distal direction 90. In some embodiments, the barrier
surface 52 comprises one slit 56. In other embodiments,
the barrier surface 52 is modified to include multiple slits
56, such as two, three, or more than three slits 56.
[0029] In some embodiments, catheter assembly 10
further comprises and introducer needle (not shown) to
assist a user in accessing the patient’s vein during the
catheterization process. The slit 56 permits passage of
the introducer needle through septum 50, thereby ena-
bling a sharpened tip of the introducer needle to extend
distally beyond the tip portion 20 of the catheter 12. Fol-
lowing the catheterization procedure, the introducer nee-
dle can be removed from the catheter assembly 10 and
be safely disposed.

[0030] Insome embodiments, the introducer needle is
coated with a significant amount of silicone or similar fluid,
such as fluorosilicone. The purpose of the coating fluid
can be threefold. Firstly, the coating fluid can act as a
lubricantbetween the outer surface of the introducer nee-
dle and the interfacing surfaces of slit 56. Thus, upon
withdrawal of the introducer needle from the septum 50,
the coating fluid prevents undesirable adhesion between
the outer surface of the introducer needle and the inter-
facing surfaces of slit 56. Secondly, excess coating fluid
accumulates within slit 56 thereby assisting in sealing
the septum 50 to preventblood from flowing back through
the septum following removal of the introducer needle.
Excess coating fluid accumulates within slit 56 as intro-
ducer needle is removed from catheter assembly 10. In
particular, when the introducer needle is being withdrawn
through septum 50, the interfacing surfaces of slit 56 act
to wipe the coating fluid from the outer surface of the
introducer needle thereby displacing the coating fluid into
slit 56. Thirdly, the coating fluid acts as a lubricant to
prevent undesirable adhesion between opposing surfac-
es of slit 56.

[0031] The coating fluid may include any biocompati-
ble lubricant. In some embodiments, the coating fluid
comprises a lubricant such as a non-wetting lubricant
thatis applied to aninterface between the introducer nee-
dle and the slit 56 to further eliminate possible leakage
of fluid and/or air. A non-wetting lubricant may also be
beneficial to prevent tearing or other damage to the slit
that may occur when the needle is removed from the
catheter assembly following catheterization. A non-wet-
ting lubricant may also facilitate proper realignment of
the opposing surfaces of slit 56 following removal of the
introducer needle. Non-limiting examples of a non-wet-
ting lubricant include known Teflon based non-wetting
materials such as Endura, from Endura Coating Co.; A20,
E-20, 1000-S20, FEP Green, PTFE and X-40 from Tio-
dize; Cammie 2000 from AE Yale; 21845 from Ladd Re-
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search; MS 122-22, MS 122DF, MS-143DF, MS-122V
MS-122VM, MS143V, MS-136W, MS-145W, U0316A2,
u0316B2, MS-123, MS-125, MS-322 and MS-324 from
Miller-Stepheson; and 633T2 from Otto Bock can also
be used. Various non-Teflon based non-wetting lubricant
type materials include Dylyn, from ART; Nyebar, Diamon-
ex, NiLAD, TIDLN, Kiss-Cote, Titanium oxide; Fluocad
Fluorochemical Coating FC-722, from 3M; Permacote
from Dupont; Plasma Tech 1633 from Plasma Tech, Inc.;
and silicone sprays.

[0032] For some infusion therapy techniques, it may
be desirable to permit a controlled flow of fluid through
the septum 50 prior to activating the septum 50 with the
septum activator 80. Thus, in some embodiments the slit
56 further comprises a leak orifice (not shown) positioned
in the barrier surface 52. The leak orifice can be an open
hole having dimensions calculated to permit controlled
flow of liquid or air between the forward and rearward
chambers 62 and 64. In some embodiments, the barrier
surface 52 is modified to include a single leak orifice 58.
In other embodiments, the barrier surface 52 is config-
ured to include multiple leak orifices. Still, in other em-
bodiments the barrier surface 52 does not include a slit
56, but rather includes at least one leak orifice 58. For
these embodiments, the septum 50 generally comprises
an elastic material such that when the septum activator
80 is advanced in a distal direction 90, a leading edge
92 of the septum activator 80 contacts the barrier surface
52 and stretches the leak orifice 58 to provide an opening
that is sufficiently large to permit increased flow of air
and/or fluid through the septum 50.

[0033] The groove or channel 60 into which the septum
is seated comprises a recessed portion of the inner sur-
face 24 of the catheter adapter 14. The outer diameter
of the septum 50 is generally configured to compatibly
and securely seat within the channel 60. For example, in
some embodiments the outer diameter of the septum 50
is selected to be both slightly smaller than the diameter
of the channel 60 and slightly larger than the diameter of
the inner lumen 16. As such, the septum 50 is retained
within the channel 60 during use of the catheter assembly
10.

[0034] For some infusion therapy techniques, air flow
between the forward and rearward chambers 62 and 64
may be desirable. For example, for those embodiments
comprising a septum 50 having a fluid-tight slit 56, pas-
sage of air from the forward chamber 62 to the rearward
chamber 64 is prevented by the septum 50 prior to open-
ing or activating the septum 50 via the septum activator
80, as previously discussed. Thus, when the catheter 12
of the catheter assembly 10 is inserted into the vascular
system of a patient, a positive pressure develops within
the forward chamber 62 thereby preventing a desired
flashback of the patient’s blood into the catheter adapter
14. An observable flashback is generally desirable to
confirm accurate placement of the catheter tip 20 within
the vein of the patient. Thus, some embodiments of the
present invention include features or elements to enable
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airflow between the forward chamber 62 and the rear-
ward chamber 64, without requiring activation of the sep-
tum 50 with the septum activator 80. As such, some em-
bodiments of the presentinvention provide an observable
flashback, as generally desired for infusion procedures.
[0035] For example, in some embodiments the barrier
surface 52 of the septum 50 is modified to include leak
orifice 58, as previously discussed. In other embodi-
ments, a plurality of air vent channels 70 is interposed
between the septum 50 and the inner surface 24 of the
catheter adapter 14. The air vent channels 70 relieve the
positive pressure within the forward chamber 62 by pro-
viding an access for air to bypass the septum 50 into the
rearward chamber 64. In some embodiments, the air vent
channels 70 are constructed by removing portions of the
channel 60 surface, resulting in a plurality of generally
parallel grooves.

[0036] In addition to permitting airflow between the for-
ward and rearward chambers 62 and 64, the vent chan-
nels 70 may be configured to permit fluid to flow through
the catheter adapter 14 prior to activating or opening the
slit 56 with the septum activator 80. In some embodi-
ments, the rate at which air and/or fluid flows between
the forward and rearward chambers 62 and 64 is adjusted
by manufacturing the catheter adapter 14 to include a
greater or lesser number of vent channels 70. In other
embodiments, the rate at which air and/or fluid flows be-
tween the forward and rearward chambers 62 and 64 is
adjusted by manufacturing the catheter adapter 14 to in-
clude vent channels 70 having a greater or lesser cross-
sectioned area. Thus, in some embodiments the rate at
which air and/or fluid flows between the forward and rear-
ward chambers 62 and 64 is increased by manufacturing
a catheter adapter 14 having either an increased number
of vent channels 70, or vent channels 70 having a greater
cross-sectioned area. Conversely, in other embodiments
the rate at which air and/or fluid flows between the for-
ward and rearward chambers 62 and 64 is decreased by
manufacturing a catheter adapter 14 having either a de-
creased number of vent channels 70, or vent channels
70 having a lesser cross-sectioned area.

[0037] With continued reference to Figure 2, as men-
tioned, the blood control valve includes a septum activa-
tor 80 that can activate the septum 50. The septum ac-
tivator 80 can comprise a probe-like structure that is pri-
marily housed in the rearward chamber 64 of the catheter
adapter 14. The septum activator 80 generally comprises
a tubular body 82 having a distal end 84 and a proximal
end 86. The tubular body 82 comprises a rigid or semi-
rigid material, such as a plastic or metallic material. The
tubular body 82 further comprises an inner lumen 88 for
facilitating flow of a fluid and/or liquid through the septum
activator 80.

[0038] The distal end 84 of the tubular body 82 is con-
figured to compatibly insert within the opening 54 of the
septum 50. The distal end 84 further includes a probing
surface 90 that extends through the opening 54 of the
septum 50 to a position proximal to the barrier surface
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52 of the septum 50, as shown. The probing surface 90
is advanced through the slit 56, or through the leak orifice
as the septum activator 80 is advanced through the cath-
eter adapter 14 in a distal direction 90. Advancement of
the septum activator 80 through the catheter adapter 14
will be discussed in detail below, in connection with Fig-
ure 3.

[0039] In some embodiments of the septum activator
80, the distal end 84 of the tubular body 82 comprises a
first diameter that is less than a second diameter of the
proximalend 86. The narrower distal end 84 is configured
to compatibly insert within the slit 56 of the septum 50,
while the wider proximal end 86 is configured to compat-
ibly seat within the rearward chamber 64 of the catheter
adapter 14. In some embodiments, the septum activator
80 further includes a tapered middle section joining the
distal 84 and proximal 86 ends. The entirety of the septum
activator 80 can comprise a single-piece, unitary struc-
ture.

[0040] In some embodiments, the proximal end 86 of
the septum activator 80 further includes aretention spring
110. The retention spring 110 generally comprises an
outwardly biased portion of the tubular body 82 config-
ured to compatibly engage a retention groove 68 of the
catheter adapter 14, as shown in Figures 2. The interac-
tion between the retention spring 110 and the groove 68
can limit the lateral movement of the septum activator 80
within the lumen 16 of the catheter adapter 14. Thus, the
width of the retention groove 68 determines or limits the
distance of travel for the septum activator 80 within the
catheter adapter 14. Additionally, the interaction between
retention spring 110 and the groove 68 can prevent re-
moval of the septum activator 80 from the catheter adapt-
er 14. In some embodiments, the septum activator 80
comprises a plurality of retention springs 110, while in
other embodiments the septum activator 80 comprises
only a single retention spring 110.

[0041] Insome embodiments, the septum activator 80
further comprises features for directing or diverting fluid
flow around and/or through the septum activator 80. Flow
diversion may be important to prevent the stagnation or
coagulation of fluids within dead zones within the septum
activator 80 and/or the lumen 16 of the catheter adapter
14. Additionally, stagnation of fluid flow through the cath-
eter assembly 10 may result in a buildup of undesirable
concentrations of medicaments within the catheter
adapter 14 and/or the septum activator 80. Undesirable
high concentrations may result in ineffective treatment
causing serious side effects, including death. Thus, in
some embodiments the septum activator 80 is modified
to include flow deflectors 120 and flow diversion channels
130 to provide a flushable catheter assembly 10 system.
[0042] The flow deflectors 120 can generally comprise
inwardly and outwardly angled portions of the outer sur-
face of the septum activator 80. The flow deflectors 120
can be positioned to protrude into a flow path through
the catheter adapter 14. Thus, as the fluid contacts the
flow deflectors 120 the path of the fluid flow is disturbed.
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This disturbance results in redirecting the fluid flow both
through the inner lumen 88 of the septum activator 80,
and between the outer surface of the septum activator
80 and the inner surface 24 of the catheter adapter 14.
In some embodiment, the retention spring 110 also
serves as a flow deflector 120.

[0043] A flow diversion channel 130 can be provided
to permit exchange of fluid between the lumen of the
catheter adapter 16 and the inner lumen 88 of the septum
activator 80. Thus, the flow diversion channel 130 pre-
vents stagnation and/or clotting of fluid between the inner
surface 24 of the catheter adapter 14 and the outer sur-
face of the septum activator 80. In some embodiments,
the flow diversion channel 130 comprises a window or
opening in the surface of the tubular body 82. In other
embodiments, the flow diversion channel 130 further
comprises a flap or angled surface to further direct fluid
to flow through the channel 130.

[0044] The proximal end 86 of the septum activator 80
further includes a contact surface 140. The contact sur-
face 140 comprises the most proximal end portion of the
septum activator 80 and is positioned within the rearward
chamber 64 of the catheter adapter 14 adjacent to the
proximal opening 26 of the catheter adapter 14.

[0045] As shown in Figure 2, prior to activation, the
septum activator 80 is entirely positioned within the rear-
ward fluid chamber 64 of the catheter adapter 14. Addi-
tionally, the retention springs 110 are engaged within the
retention groove 68 and positioned near the proximal end
of the retention groove 68. A contact surface 140 on the
proximal end 86 of the septum activator 80 is positioned
near the opening 26 of the catheter adapter 14. In some
embodiments, a proximal opening 142 of the septum ac-
tivator 80 can be in a plane generally parallel to the plane
of the catheter adapter opening 26. Finally, the outwardly
biased retention springs 110 can bind on the surface of
the groove 68 thereby maintaining the inactivated posi-
tion of the septum activator 80 within the catheter adapter
14.

[0046] Referring now to Figure 3, a cross-sectional
view of the catheter assembly 10 is shown following ac-
tivation of the septum 50 via the septum activator 80. As
described above, in some instances, it can be desirable
to activate the septum 50 in order to permit fluid flow
there through during certain medical procedures. For ex-
ample, it can be desirable to activate the septum 50 via
a activator attachment 40 in order to introduce a guide
wire into the catheter adapter 14. It can also be desirable
to activate the septum 50 using the activator attachment
40 in order to perform a blood draw through the proximal
opening 26 of the catheter adapter 14.

[0047] Accordingly, upon insertion of the activator at-
tachment 40 into the proximal opening 26 of the catheter
adapter 14, the probe portion 46 of the activator attach-
ment 40 contacts the contact surface 140 of the septum
activator 80. The septum activator 80 is advanced in a
distal direction 90 as the activator attachment 40 s further
inserted into the proximal opening 26 of the catheter
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adapter 14. As the activator attachment 40 is advanced
further into the proximal opening 26, the probing surface
90 of the septum activator 80 passes through the slit 56
in the barrier surface 52 of septum 50. As such, the prob-
ing surface 90 of the septum activator 80 enters into the
forward chamber 62 providing a fluid pathway through
the septum 50. Using this open fluid path, a clinician can
perform a blood draw or insert a guide wire. It will be
understood, that the activator attachment 40 can be used
for other procedures in addition to performing blood
draws and inserting type wires.

[0048] In some embodiments, the catheter assembly
10 is configured to permit the septum activator 80 to re-
turn to a position entirely within the rearward chamber
64 following removal of the activator attachment 40 from
the catheter adapter 14. Thus, when the activator attach-
ment 40 is removed or detached from the catheter as-
sembly 10, the fluid pathway through the septum 50 is
reclosed. In some embodiments, the retention spring 110
is configured to flex inwardly upon contact between the
contact surface 140 of the septum activator 80 and the
probe member 46 of the activator attachment 40. When
the retention spring 110 flexes inwardly, the probing sur-
face 90 of the septum activator 80 is temporarily ad-
vanced in a distal direction 90 to bias open the slits 56,
or the leak orifice 58. When contact between the probe
member 46 and the contact surface 140 ceases, the re-
tention spring 110 returns to its relaxed position. The re-
laxed position withdrawals the probing surface 90 of the
septum activator 80 from the barrier surface 52 thereby
permitting closure of the slits 66 and 56.

[0049] Reference will now be made to Figures 4 and
5, which illustrate an example of an activator attachment
40, according to some embodiments. Figure 4 specifical-
ly illustrates an activator attachment 40 attached to a
catheter assembly 10 having a blood control valve. Fig-
ure 5 illustrates an isolated view of the activator attach-
ment 40 of Figure 4.

[0050] Asshown, the activator attachment40 can gen-
erally includes a distal end, a proximal end, and a lumen
152 extending between these ends. The body of the ac-
tivator attachment 40 can be an integral, unitary body
that can be formed as a single piece. The lumen 152 can
have an unrestricted proximal lumen opening 160
through which a clinician can take a blood draw and/or
introducing an object into the catheter assembly 10, such
as a guide wire. The unrestricted opening can be a direct
opening into the lumen 154 of the activator attachment,
in which no object is present and which provides unre-
stricted access into the lumen 154. Furthermore, the lu-
men 152 can be unrestricted, such that it forms a direct
an unobstructed path from the proximal lumen opening
160 to a distal lumen opening in the distal end of the
activator attachment 40.

[0051] The body of the activator attachment 40 can
include a probe member 46 extends outwardly. The
probe member 46 can be configured to activate the blood
control valve when it is attached to the proximal end 16
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of the catheter adapter 14. As the activator attachment
40 activates the blood control valve, a fluid path is open
between the external environment and the forward fluid
chamber 62 of the catheter adapter 14. This fluid path
extends from a proximal lumen opening 160 to a distal
lumen opening 162 of the activator attachment 40. This
fluid path permits clinicians to access the forward fluid
chamber 62, the catheter 12, and the vasculature of a
patient through the proximal lumen opening 160 of the
activator attachment 40. Thus attached, blood draws can
be performed through the activator attachment 40, and
secondary catheters and guide wires for longer dwell
catheters can be inserted through the activator attach-
ment 40.

[0052] As shown in Figure 4, the probe portion 48 of
the activator attachment 40 can have sufficient length to
contact the contact surface 140 of the septum activator
82 to advance the septum activator 80 through the sep-
tum 50. The distal end of the probe member 42 can in-
clude an extension member 48 that is shaped and sized
to enter the proximal opening 142 (shown in Figures 2
and 3) of the septum activator 80 when the activator at-
tachment 40 is inserted into the proximal opening 26 of
the catheter adapter 14. As shown, the probe member
42 can have a distal end surface 44 that is configured to
contact the contact surface 140 of the septum activator
80 to advance the septum activator 80. The extension
member 48 can extend away from the distal end surface
44 of the probe member 48. The extension member 48
has outer dimensions that approximate the inner dimen-
sions of the distal opening 155 of the septum activator
80. For example, an outer diameter of the extension
member 48 can approximate or be smaller than the inner
diameter of the distal opening 155 of the septum activator
80

[0053] The extension member 48 can provide various
functions to the activator attachment 40. For example,
the extension member 48 can direct a guide wire toward
the septum 50. As shown, the extension member 48 can
also be shaped and sized to cover at least a portion of
one or more openings 130 within the septum activator
80 to prevent fluids or a guide wire from entering these
openings 130. The extension member 48 can also align
the probe member 46 against the contact surface 140 of
the septum activator 80 as it is inserted into the catheter
adapter 14. In some embodiments, the exterior dimen-
sions of the extension member 48 are configured to
closely approximate the dimensions of the interior of the
septum activator 80 to prevent fluid flow out proximal
lumen opening 142 of the septum activator 80 and/or
through flow diversion channels 130 in the septum acti-
vator 80.

[0054] Insomeembodiments, the activator attachment
40 can be inserted into but not coupled to the catheter
adapter 14. In these embodiments, the activator attach-
ment 40 can be press fit into the catheter adapter 14. In
other embodiments, such as those shown in Figures 4
and 5, the activator attachment 40 is connected to the
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catheter adapter 14. The activator attachment 40 can be
connected to the catheter adapter 14 using various con-
necting means including, the press fit connection, a
threaded connection, a latch, a snap-fit connection, and
other suitable connections. As mentioned, in a specific
embodiment, this connection can be between a male luer
connector of the activator attachment 40 and a female
luer connector of the catheter adapter 14. For instance,
as shown, the activator attachment 40 can connect to
the catheter adapter 14 via one or more set of male luer
threads 156 that are configured to compatibly receive
and couple to a complementary set of female luer threads
30 of the catheter adapter 14. To facilitate forming a se-
cured connection the activator attachment body 150 can
include grip features 158 such as ribs, a textured surface,
or other suitable grip features.

[0055] AsfurthershowninFigure4,the proximallumen
opening 160 ofthe activator attachment 144 can be larger
than the distal lumen opening 162. The larger proximal
lumen opening 160 can facilitate the insertion of a guide
wire or other device. Accordingly, in various embodi-
ments, the inner lumen 152 can taper inwardly between
the proximal lumen opening 160 and the distal lumen
opening 162. In some embodiments, the proximal portion
of the lumen 152 includes a female luer taper 164.
[0056] In some embodiments, as shown in Figure 4,
the activator attachment 40 can optionally include a chan-
nel portion 157 of forms a proximal portion of the activator
attachment 40, and which is proximal to the connector
portion 42. The channel portion 157 can connected di-
rectly to the probe member 46 such that the lumen 152
of the channel portion 157 connects directly into the lu-
men 152 extending through the probe portion 46. The
channel portion 157 can form an extended portion of the
activator attachment 40 through which the lumen 152
extends. The portion of the lumen 152 within the channel
portion 157 can have a wider cross-section (taken in a
plane perpendicular to the longitudinal axis of the lumen
152) than the portions of the lumen disposed within the
probe member 46. As such, medical personnel can have
a larger target area into which they can insert objects into
the proximal lumen opening 160 and from which they can
retrieve blood through this opening.

[0057] As will be understood, the activator attachment
40 can have various shapes and sizes. In some embod-
iments, the length of the activator attachment 40 extend-
ing between the proximal and distal ends can be in-
creased or decreased depending on the desired size, the
size of the proximal lumen opening 160, and/or the in-
tended use. In some embodiments, as shown in Figure
6, the activator attachment 40 does not include a grip
feature 158 nor does it extend proximally beyond the con-
nector portion 42 of the activator attachment 40.

[0058] Figure 6 illustrates an example of an activator
attachment 40 that does not include the channel portion
157. Rather, the activator attachment 40 terminates at a
proximal end of the probe member 46. At this location,
the lumen 152 can open into the proximal lumen opening
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160. In some embodiments, this activator attachment 40
includes only a probe member 46 that is connected to a
catheter adapter 14 viaa connector portion42. The probe
member 46 can be a male luer, and the connector portion
42 can be a male luer lock collar 42 having male luer
threads 156. Moreover, as shown this activator attach-
ment 40 can include an extension member 48.

[0059] Reference will now be made to Figures 7A
through 7E, which illustrate the use of an activator at-
tachment 40 that has one or more interlocking features
170 on the extension member 48. The one or more in-
terlocking features 170 can be used to interlock the ex-
tension member 48 with the septum activator 80. By in-
terlocking the extension member 48 with the septum ac-
tivator 80, the extension member 48 can be able to pull
the septum activator 80 out of the septum 50 to close the
blood control valve after the activator attachment 40 is
done being used. The septum activator 80 can be pulled
back by the activator attachment 40 through the inter-
locking features 170, which is connected to the septum
activator 80. Thus, as the activator attachment 40 is dis-
connected from the catheter adapter 14, the blood control
valve can be automatically close.

[0060] AsshowninFigure 7A, the activator attachment
40 can include a plurality of interlocking features 170 on
an outer surface of the extension member 48. For exam-
ple, one, two, three, four, five, six, or more than six inter-
locking features 170 can be disposed on the outer surface
of the extension member 48. Each interlocking feature
170 can be a protrusion that protrudes outwardly from
the outer surface of the extension member 48. As shown,
some interlocking features 170 can be a substantially
triangular-shaped protrusion. For example, an interlock-
ing feature 170 can include two opposing sloping surfac-
es 172, 174 which can combine to form a triangular-
shaped protrusion. At least some of the interlocking fea-
ture 170 can be inserted into an interlock make feature
of the septum activator 80 when the activator attachment
40 is attached to the catheter adapter 14. As shown, the
interlock make feature can include a hole or depression
within the inner lumen 88 of the septum activator. Exam-
ples of a hole include the flow diversion channels 130 in
the septum activator 80. In other embodiments, the in-
terlocking feature 170 can be a depression in the outer
surface of the extension member 48, and the interlocking
mate feature of the septum activator 80 can be a protru-
sion on the interior of the inner lumen 88 that interlocks
with the depression.

[0061] Specific reference will now be made to the op-
erations illustrated in Figure 7A through 7E. As shown in
Figure 7A, the activator attachment 40 can be positioned
near the catheter adapter 14, with the probe member 46
and the extension member 48 positioned near the distal
opening 26 of the catheter adapter 14. As the extension
member 48 is advanced into the lumen 88 of the septum
activator 80, the distal sloping surfaces 174 of the inter-
locking features 170 can accommodate gradual entry of
the extension member 48 into the lumen 88. The slope
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of the distal sloping surface 174 and the overall height
of the interlocking feature 170 can be configured such
that the force required to insert the extension member
48 with the interlocking features 170 into the lumen 88
is less than the force required to advance the septum
activator 80 through the septum 50. As such, the act of
inserting the extension member 48 into the lumen 88 may
not advance the septum activator 80 through the septum
50.

[0062] As shown in Figure 7B, as the activator attach-
ment 40 is attached to the catheter adapter 14, the probe
member 46 and the extension member 48 are inserted
into the distal opening 26 of the catheter adapter 14. As
the extension member 48 enters into the internal lumen
88 of septum activator 80, the interlocking features 170
can interlock with the interlock mate features. For in-
stance, as shown the triangle-shaped protrusions are in-
serted within the flow diversion channels 130 to interlock
the probe member 46 with the septum activator 80. At
this point, the activator attachment 40 may be entirely
advanced or connected over the catheter adapter 14.
Alternatively, at this point, the activator attachment 40
may not be entirely advanced or connected over the cath-
eter adapter 14. For example, at this point the activator
attachment 40 can have been advanced into the catheter
adapter 14 to the point at which the male luer connection
of the connector portion 42 of the activator attachment
40 contacts the female luer connection (which can in-
clude flange 28 and threads 30) of the catheter adapter
14. Further distal advancement may be possible by
threading or press fitting the connector portion 42 to the
catheter adapter 14.

[0063] As shown in Figure 7C, as the activator attach-
ment 40 is advanced farther over the catheter adapter
14, the probe member 46 of the activator attachment 40
pushesonthe contactsurface 140 of the septum activator
80, advancing the septum activator 80 through the sep-
tum 50. This action can open a fluid channel through the
activator attachment 40 into the distal fluid chamber 62
of the catheter adapter 14. Continuing the previous ex-
ample, this distal movement of the activator attachment
40 can be made at least in part as the male luer connec-
tion of the connector portion 42 is connected to the female
luer connection of the catheter adapter 14. This connec-
tion can involve a slip connection or a threaded connec-
tion, in which the male luer connection is screwed down
over the female luer connection.

[0064] AsshowninFigure 7D, the activator attachment
40 can be removed as it is withdrawn back through the
septum 50 in a proximal direction 180 as the activator
attachment 40 is withdrawn. As the activator attachment
40 is withdrawn, the proximal sloping surface 172 of the
interlocking features 170 can contact a surface 176 of
the interlock make feature (e.g., the flow diversion chan-
nels 130 to move the septum activator 80 in the proximal
direction 180. As such, the activator attachment 40 can
pull the septum activator 80 out of the septum 50 to close
the septum 50. Accordingly, in some embodiments, the
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slope or other characteristic of the proximal sloping sur-
face 172 and the overall height of the interlocking feature
170 can be configured such that the force required to
withdraw the extension member 48 with the interlocking
features 170 out of the lumen 88 of the septum activator
80 is greater than the force required to withdraw the sep-
tum activator 80 from within the septum 50. As such, the
initial movement of the activator attachment 40 in the
proximal direction 180 does not withdraw the extension
member 48 from the lumen 88 of the septum activator 80.
[0065] As further shown in Figure 7D, inner surface 24
of the catheter adapter 14 can include a retention mem-
ber 182, such as the illustrated annular protrusion. The
retention member 182 can assist to retain the septum
activator 80 within the lumen 16 of the catheter adapter
14 and limit the proximal movement of the septum acti-
vator 80 beyond a certain point. Moreover, as shown, the
septum activator 80 can include a retention feature 184
that catches or otherwise contact retention member 182
to prevent any further proximal movement of the septum
activator 80. In other embodiments, the retention mem-
ber is a depression formed within the inner surface 24 of
the catheter adapter 14. For example, as previously de-
scribed with reference to Figure 2, the catheter adapter
14 can include a retention groove 64 that limits lateral
movement of the septum activator 80. Similarly, as pre-
viously described retention feature 184 of the septum
activator 80 can be a retention spring 110, as also de-
scribed with reference to Figure 2. Additionally, other
types of retention members in retention features 184 are
contemplated.

[0066] The retention member 182 and/or retention fea-
ture 184 can stop the proximal movement of the septum
activator 80 at a certain point. This point can be at a
location in which the septum activator 80 is fully with-
drawn from the septum 50. When the septum activator
80 is withdrawn from the septum 52 this point, the septum
canreturn to its closed position, closing the blood control
valve.

[0067] AsshowninFigure 7E, the activator attachment
40 is withdrawn farther in the proximal direction 180 at
which point it disconnects from the catheter adapter 14
and septum activator 80. In some embodiments, this in-
cludes unscrewing the male luer connector of the activa-
tor attachment 40 from the female luer connector of the
catheter adapter 14.

[0068] In some embodiments, during activator attach-
ment withdrawal, the applied force on the activator at-
tachment40 can overcome the force required to withdraw
the extension member 48 and locking interlocking fea-
tures 170 out of the lumen 88 of the septum activator 80.
Moreover, the proximal sloping surface 172 can be con-
figured such that the force required to withdraw the ex-
tension member 48 out of the lumen 88 of the septum
activator 80 is less than the force required to physically
break either the extension member 48 or the septum ac-
tivator 80. As such, after the septum activator 80 is
stopped by the retention member and/or retention feature
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184, additional force on the activator attachment 40 will
cause the activator attachment 42 release from the sep-
tum activator 80. Additionally, the force required to re-
lease activator attachment 40 from the septum activator
80 can be such that it can be done by a single-user using
a single hand and with only a minimal, reasonable
amount of force.

[0069] Figure 8 illustrates another example of an ex-
tension member 48 configured to interlock with a septum
activator 80. As shown, the outer dimensions of the outer
surface 190 of the extension member 48 can be config-
ured so that they form a friction lock with the inner surface
192 of the inner lumen 88 of the septum activator 80. The
outer dimensions of the outer surface 190 and the inner
dimensions of the inner surface 192 of the inner lumen
88 of the septum activator 80 can be configured so that
the force required to insert the extension member 48 into
the inner lumen 88, advance the septum activator, with-
draw the septum activator, and withdraw the extension
member 48 from the inner lumen 88 is approximately the
same as the same relative forces described with refer-
ence to Figures 7A through 7E.

[0070] Reference will now be made to Figures 9A and
9B, which illustrate another example of an activator at-
tachment 40 in accordance with some embodiments. As
shown in Figure 9A, the activator attachment 40 can in-
clude a cannula 200 that is connected to the probe mem-
ber 46. The activator attachment 40 and cannula 200 can
be configured so that when the activator attachment 40
is connected to a catheter adapter 14, the probe member
46 of the activator attachment 40 does not advance the
septum activator 80. Additionally, the activator attach-
ment 40 and cannula 200 can be configured so that the
cannula 200 can extend through the inner lumen 88 of
the septum activator 80 and through the septum 50,
opening the septum 50. Thus configured, the activator
attachment 40 can bypass the septum activator 80 and
open a fluid path between the distal fluid chamber 62 of
the catheter adapter 14 and the inner lumen 152 of the
activator attachment 40.

[0071] Referring to Figure 9B, in some embodiments,
the inner lumen 206 of the cannula 200 can communicate
with the inner lumen 152 of the activator attachment body
so that fluid can flow through the cannula 200 into the
inner lumen 152 of the activator attachment body. The
cannula 200 can have a length greater than the combined
length of the septum activator 80 and the barrier surface
52 of the septum 50. Thus, the cannula 200 can have a
length configured to extend through the septum activator
80 and through the septum 50 when the probe member
46 is inserted into the proximal opening 26 (shown in
Figure 9A) of the catheter adapter 14. Moreover, the can-
nula 200 can have an outer diameter 204 less than the
smallest inner diameter of an inner lumen 88 of the sep-
tum activator 80 so that the cannula 200 can be inserted
through the inner lumen 88 of the septum activator 80.
In some embodiments this outer diameter 204 is constant
over the entire length of the cannula 200. In other em-
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bodiments, this outer diameter 204 is constant over a
portion of the length of the cannula 200. This portion can
include the portion of the cannula 200 that extends
through the portion of the septum activator 80 that in-
cludes the smallest inner diameter or other inner dimen-
sions. Additionally, the cannula 200 can include a blunt
distal end 202 so that it does not damage the flexible
septum 50.

[0072] As further shown in Figure 9B, the probe mem-
ber 46 can have a length that is not sufficiently long
enough to contact the contact surface 140 of the septum
activator 80 when the probe member 46 is inserted into
the catheter adapter 14. For example as shown, the con-
nector portion 42 can extend farther than the probe mem-
ber 46, which is thus a blunt probe member or blunt male
luer. As such, the probe member 46 cannot advance the
septum activator 80. Rather, the septum activator 80 re-
mains in place, while the cannula 200 extends through
the septum activator 80 and the septum 50.

[0073] In light of the foregoing, it will be understood
that the activator attachment 40 can provide various ben-
efits. For example, the activator attachment 40 can acti-
vate the blood control valve by pushing the septum acti-
vator 80 through the septum 50 thus creating and open
flow path. At this point, blood is allowed to leak through
the septum, which can be useful for blood collection and
sampling. The activator attachment 40 can also create a
direct path for the guide wire to be inserted into the sep-
tum 50 into the vein, bypassing the large vents, as it is
guided down the center of the entire catheter assembly
10 and can be more easily inserted into the vein, during
a MST procedure. Additionally, in some embodiments,
the activator attachment 40 can assist to automatically
close the blood control valve after the activator attach-
ment is through the use.

[0074] The presentinvention may be embodied in oth-
er specific forms without departing from its structures,
methods, or other essential characteristics as broadly
described herein and claimed hereinafter. The described
embodiments are to be considered in all respects only
as illustrative, and not restrictive. The scope of the inven-
tion is, therefore, indicated by the appended claims, rath-
er than by the foregoing description. All changes that
come within the meaning and range of equivalency of
the claims are to be embraced within their scope.
[0075] Further aspects are:

1. An activator attachment comprising:

an activator attachmentbody comprising a distal
end, a proximal end, and a lumen extending
therethrough, the lumen having an unrestricted
proximal opening; and

a probe member of the activator attachment
body, the lumen extending through the probe
member, the probe member being shaped and
sized to be inserted within a proximal opening
of a catheter adapter.
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2. The activator attachment of 1, wherein the probe
member has a length sufficiently long enough to con-
tact a septum activator within the catheter adapter
and advance the septum activator distally through
the slit when the probe member is inserted into the
proximal opening of the catheter adapter.

3. The activator attachment of 2, wherein the probe
member includes a male luer.

4. The activator attachment of 3, wherein the activa-
tor attachment body further comprises a connector
portion having one of a male luer slip collar or a male
luer lock collar disposed about the male luer.

5. The activator attachment of 1, further comprising
an extension member extending distally from a distal
end surface of the probe member, the extension
member being shaped and sized to fit within a distal
opening of an inner lumen of the septum activator.
6. The activator attachment of 5, wherein the exten-
sion member includes an interlocking feature dis-
posed on an outer surface of the extension member,
the interlocking feature of the extension member be-
ing configured to interlock with an interlocking mate
feature of the septum activator.

7. The activator attachment of 5, wherein the outer
surface of the extension member is shaped and
sized to form a press fit connection with the inner
surface of the distal opening of the septum activator.
8. The activator attachment of 1, further comprising
acannula coupled to the probe member, the cannula
having a length that is greater than the combined
length of a septum activator and septum disposed
within the catheter adapter.

9. The activator attachment of 8, wherein the cannula
has an outer diameter less than a smallest inner di-
ameter of an inner lumen of the septum activator.
10. The activator attachment of 8, wherein the can-
nula includes a blunt distal end.

11. The activator attachment of 8, wherein the probe
member has a length that is not sufficiently long
enough to contact the septum activator within the
catheter adapter when the probe member is inserted
into the proximal opening of the catheter adapter.
12. A catheter assembly system comprising:

a catheter adapter having an inner lumen ex-
tending between a proximal opening of the cath-
eter adapter and a distal end of the catheter
adapter;

a septum disposed within and selectively seal-
ing the inner lumen;

a septum activator disposed within the inner lu-
men at a location proximal to the septum, the
septum activator being configured to advance
distally through a slit in the septum; and

an activator attachment having a distal end, a
proximal end, and an unrestricted lumen extend-
ing therethrough, the distal end of the activator
attachment having a probe member through
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which extends the lumen, the probe member
having outer dimensions configured to fit within
the proximal opening of the catheter adapter.

13. The activator attachment of 12, wherein the
probe member has a length sufficiently long enough
to contact a septum activator within the catheter
adapter and advance the septum activator distally
through the slit when the probe member is inserted
into the proximal opening of the catheter adapter.
14. The activator attachment of 12, further compris-
ing an extension member extending distally from a
distal end surface of the probe member, the exten-
sion member being shaped and sized to fit within a
distal opening of an inner lumen of the septum acti-
vator.

15. The activator attachment of 14, wherein the ex-
tension member includes an interlocking feature dis-
posed on the outer surface of the extension member,
the interlocking feature of the extension member be-
ing configured to interlock with an interlocking mate
feature of the septum activator.

16. The activator attachment of 14, wherein the outer
diameter of the extension member is shaped and
sized to form a press fit connection with the inner
surface of the distal opening of the septum activator.
17. The activator attachment of 12, further compris-
ing a cannula having a length that is greater than the
combined length of a septum activator and septum
disposed within the catheter adapter, and wherein
the probe member has a length that is not sufficiently
long enough to contact the septum activator within
the catheter adapter when the probe member is in-
serted into the proximal opening of the catheter
adapter.

18. The activator attachment of 17, wherein the can-
nula has an outer diameter less than a smallestinner
diameter of an inner lumen of the septum activator,
and wherein the cannula has a blunt distal end.

19. An activator attachment comprising:

an activator attachmentbody comprising a distal
end, a proximal end, and a lumen extending
therethrough, the lumen having an unrestricted
proximal opening;

a probe member of the activator attachment
body, the lumen extending through the probe
member, the probe member being shaped and
sized to be inserted within a proximal opening
of a catheter adapter, wherein the probe mem-
ber has a length that is not sufficiently long
enough to contact the septum activator within
the catheter adapter when the probe member is
inserted into the proximal opening of the cathe-
ter adapter; and

a cannula coupled to the probe member, the
cannula having a length that is greater than the
combined length of a septum activator and sep-
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tum disposed within the catheter adapter.

20. The activator attachment of 19, wherein the can-
nula has an outer diameter less than a smallestinner
diameter of an inner lumen of the septum activator,
and wherein the cannula includes a blunt distal end.

Claims

A catheter assembly system comprising:

a catheter adapter (14) having an inner lumen
(16) extending between a proximal opening (26)
of the catheter adapter (14) and a distal end of
the catheter adapter (14);

a septum (50) disposed within and selectively
sealing the inner lumen (16);

aseptum activator (80) disposed within the inner
lumen (16) proximal to the septum (50) and hav-
ing a proximal opening (155), the septum acti-
vator being configured to advance distally
through a slit in the septum (50); and

an activator attachment (40) comprising:

a proximal end having a proximal opening
(160);

a connector portion (42) comprising a set of
threads;

a probe member (46); and

an extension member (48) that extends
from the distal end of the probe member
(46),

wherein a lumen (152) of the activator at-
tachment (40) extends from the proximal
opening of the activator attachment through
the probe member (46) and the extension
member (48),

characterized in that

wherein in response to the activator attach-
ment (40) being inserted into the proximal
opening (26) of the catheter adapter (14) to
a first position, the probe member (46) in-
serts into the proximal opening (26) of the
catheter adapter (14) and contacts a prox-
imal end of the septum activator (80), the
extension member inserts into the proximal
opening (155) of the septum activator (80),
the lumen (152) is in fluid communication
with the inner lumen (16) of the catheter
adapter (14), and the slit in the septum (50)
is closed,

wherein in response to the connector por-
tion (42) being threaded to the proximal end
of the catheter adapter (14), the activator
attachment (40) is distally advanced from
the first position to a second position, and
the probe member (46) forces the septum
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activator (80) distally through the septum
(50).

The catheter assembly system of claim 1, wherein
in response to the activator attachment (40) being
inserted into the proximal opening (26) of the cath-
eter adapter (14) to the first position, the catheter
adapter (14) contacts the set of threads.

The catheter assembly system of claim 1, wherein
the probe member (46) forms a male luer taper.

The catheter assembly system of claim 1, wherein
a proximal end of the catheter adapter (14) includes
a flange (28), and the connector portion includes a
collar that extends around the flange (28) to couple
the activator attachment (40) to the catheter adapter
(14).

The catheter assembly system of claim 1, wherein
the catheter adapter (14) forms a female luer fitting.

The catheter assembly system of claim 5, wherein
the female luer fitting is a luer lock fitting.

The catheter assembly system of claim 5, wherein
the female luer fitting is a luer slip fitting.

The catheter assembly system of claim 1, wherein
the septum activator includes one or more openings
(130), and when the connector portion (42) is thread-
ed to the proximal end of the catheter adapter (14)
such that the activator attachment (40) is inserted
into the proximal opening of the catheter adapter (14)
the second amount, the extension member (48) at
least partially covers the one or more openings (130).

The catheter assembly system of claim 1, wherein
an outer surface of a proximal portion of the activator
attachment (40) includes a channel portion (157).

The catheter assembly system of claim 9, wherein
the channel portion (157) includes one or more grip
portions (158).

An activator attachment (40), comprising:

a proximal end having a proximal opening (160);
a connector portion (42) configured to attach to
a proximal end of a catheter adapter;

a probe member (46); and

an extension member (48) that extends from the
distal end of the probe member;

wherein a lumen (152) extends from the proxi-
mal opening through the probe member (46) and
the extension member (48), the probe member
(46) being configured to contact a proximal end
of a septum activator (80) when the activator
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attachment (40) is connected to the catheter
adapter (14), the extension member (48) being
disposed within a proximal opening of the sep-
tum activator (80) when the probe member (46)
contacts the proximal end of the septum activa-
tor (80).

The catheter assembly system of claim 11, wherein
the connector portion (42) of the activator attachment
(40) includes a luer collar that extends around the
probe member (46).

The activator attachment of claim 12, wherein the
luer collar is a luer lock collar or a luer slip collar.

The activator attachment of claim 11, wherein the
proximal opening of the activator attachment (40)
forms a portion of a female luer fitting.

The activator attachment of claim 11, wherein the
extension member (48) comprises an interlocking
feature (170) configured to interlock the extension
member (48) and the septum activator (80).
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